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1741. It was then confined to two islands (Behring's Island and 
Copper Island). In forty years (I7S0) it was believed to have 
been entirely extirpated. It was a toothless herbivore, living along 
the shore in shallow water, and was easily taken, being without fear 
of man. Its flesh was good, and it weighed often 3 or 4 tons. 

The Author then described some of the leading points in the ana- 
tomy of Rlujtina, and indicated some of the characters by which the 
order is distinguished. He referred to the present wide distri- 
bution of the Sirenia: — Manatus with three species, namely, J/. 
latirostris, occupying the shores of Florida and the West Indies ; 
J/. amerwanus^ the coasts of Brazil aud the great rivers Amazon 
and Orinoco ; JSL senefjahnsis, the west coast of Africa and the rivers 
Senegal, Congo, &c. 

Halicore with three species, namely, II. tabeniacidi., the Bed Sea 
and east coast of Africa ; 11. Bay of Bengal and East Indies ; 

11. austrcdls, Xorth and East Australia. 

The fossil forms number thirteen genera and twenty-nine species, 
all limited to England, Holland, Belgium, Erauec, Germany, 
xVustria, Italy, Malta, and Egvpt, and to the United States and 
Jamaica. 

The Author gave some det ails as to the dentition of fossil speeie^s, 
of which Hfditherium and are the two most remarkable 

types. 

Lastly, with regard to the geographical area occupied at the 
present day by the Sirenia, the Author pointed out that two lines 
drawn 30° 'N. aud 30° South of the equator, will embrace all the 
species now found living. Another line drawn at GO^ IS", will show 
between 30° and 00° X. the area once occupied by the twenty-nine 
fossil species. 

He looked upon llhi/tlna as a last suruhlnr/ species of the old 
Tertiary group of Sirenians, and its position as marking an “ out- 
lier ” of the group, now swept away. 

The greater northern extension of the group seems good evidence 
of the once warmer climate enjoyed by Europe, Asia, and America 
in the Tertiary epoch. 


MISCELLAXEOUS. 

Preliminarij Notes on the Echinoderms of Beaufort. 

By Hexry F. Xachtrieb. 

Recent work on the morphology and embryology of invertebrates 
and the speculations on the phylogeny and relationships of the 
various classes of animals now claiming the morphologist s consider- 
ation make a coherent history of the evolution of the Echiuoderms 
very desirable, especially as no satisfactory explanation (so far 
as I know) of this interesting class of Invertebrates has ever been 
given. From what has been done it is evident that before we can 
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safely speculate on the relationships of Echinodenns to Xemerteans 
&c., we must get a clear understanding of the evolutiou of the class 
itself. Towards this understanding no two investigators have con- 
tributed more than Johannes Muller in his memoirs, and Ludwig in 
his classical ‘ Beitrage.’ But much remains yet to be done, and it 
was with a view to add something to our knowledge of this group 
that I began my work, at the suggestion of Dr. Brooks, at Beaufort, 
early last June. These Notes are rather an earnest of what is to be 
than a synopsis of what has been done. 

The Echinoderms of Beaufort represent all the orders except tho 
Crinoids, and with one or two exceptions are abundant, easily ob- 
tained, and in their variety offer excellent material for comparative 
work and for the solution of puzzling and important questions. 

The starfish are represented by Asterias Forhesli^ Luidia cla- 
thrata, Astropectenartimdatus^ and an undetermined species, of wbieh 
I found only one specimen. This specimen was closely related to 
Luidia and Astropecteu , and may prove to be a cross between the 
two — which surmise suggests some experiments in a field which cer- 
tainly is promising. Of theOphiurids great numbers of Ophiothricc 
an^ulata are found in the cavities of the sponges so abundant in 
certain parts of tho harbour; some Opluoplirufjma ^yurdemanli, 
Lvman, are found in the sand on Shark Shoals. Great numbers of 
Ophiura oUvacea are found among the eel-grass in various parts of 
the harbour, and one undetermined species was dredged in deep 
water. The Echinoids are represented by thousands of the Cly- 
peastroid, Mellita petapora, Liitk., commonly known as the saud- 
dollar, great numbers of Sea-Urchins, Arhacia and Strongylocen- 
t rot us, and by one Spatangoid, Moira airopos, which is common in 
the sand on Shark Shoals. The Holothuriaus arc represented by 
Sifnapta and several undetermined species. 

"When I arrived at Beaufort last June, the sand-dollar was spawn- 
ing, and I accordingly began my work on it. The eggs, when laid, 
are surrounded by a gelatinous membrane, in which are lodged 
numbers of large purplish-red pigment-granules, which vary in size 
and shape, and are always more or less angular. Eertilizaticn takes 
place through this membrane. In no case could I see anything 
like a polar globule. The fii’st two planes of segmentation (meri- 
dional) and the third, which is equatorial, divide the egg into 
eight blastomeres of equal size — occasionally the four at one pole 
are a trifle larger than the four at the opposite pole. After eight 
blastomeres are formed irregularities in segmentation begin, but as 
I did not pay special attention to segmentation I shall not attempt a 
description of the process. 

After the blastosphere is formed each cell acquires a cilium ; the 
larva then begins to rotate within the membrane, and at length 
wears through one portion of it and then escapes into the water. 
It is generally stated that the blastosphere and gastrula of Echino- 
derms are uniformly ciliated. This, I am prepared to say, is not 
altogether true — at least it is not true for all the forms .<^tudied at 
Beaufort. 

At the pole opposite to where the blastopore is formed is a small 
circular area in which the cilia are longer, stronger, and less active 
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than those at any other point of the larva. When the gastrula 
is swimming these long cilia are directed ferwards, now and then, 
swa}^ to and fro slightly, but never aid in propelling or turning 
the larva, apparentl}^ being inactive except that occasionally they 
seem to act as sensory cilia. In some few cases this area with the 
long cilia was somewhat thicker than the neighbouring ectoderm, 
riiis thickening of the ectoderm and greater length of cilia over this 
thickened area was very marked in many Stroncjiilocentrotiis-gn.^- 
trulae, and it was always easily recognizable in O/jhiothria^ and was 
well marked in Moira, iS'othing of the kind was observed in the 
few starfish-gastruhe I was able to get. That we have here to do 
with a differentiation peculiar to this part of the larva only, and 
that it is to some extent comparable to the region of the praeoral 
tuft of cilia of other larvm, is shown by the fact that it is marked 
some time before the larva escapes from the membrane, and that 
it exists long before there is the slightest indication of the ]:)osterior 
and the unmistakable anterior ridge of the ciliated band of the 
future Fhiteus. And that it is not an optical delusion duo to a 
difference in the rapidit}" and manner of vibration of the cilia in 
different parts of the larva is proven by specimens killed on the slide 
with osinic acid or other hardening fluid. How much importance can 
be attached to this fact will be discussed in a later paper. In passing 
T would, however, here point out that it is possible to explain the 
praDoral band of cilia of Bipinnaria as a modified form of this group 
of long cilia, and that in those forms where we have but one band 
of cilia, these long cilia of the gastrula have merged into the ante- 
rior ridge of cilia, which then united with the postoral ring. The 
body-cavity and water-vascular system of Mdlita is derived 
from a two-horned diverticulum of the euteron, just as m Stroagylo- 
centrotus. In Moira the process of segmentation, which is regular 
only up to eight blastomeres, leads to a blastosphere, this to a 
bilaterally symmetrical gastrula, which graduall)^ develops into a 
nine-armed Pluteus, the posterior unpaired arm arising soon after 
the two ventral ones. Ho polar globules were seen. The body- 
cavity and water-vascular system arise as they do in Mellita, A 
ihenomenon observed one da}" while fertilizing some immature eggs 
of Moira deserves mention here. The immature eggs have a clear 
distinctly visible iiucleus and a number of clear spaces of varying 
sizes. Some of these eggs were mixed with active spermatozoa, 
and in a few moments after the spermatozoa had been added quite 
a number of pscudopodia were thrust through the egg-membrane, 
which, after having felt about a short time, again slowly withdrew 
themselves. The eggs did not undergo segmentation, and some 
hours later disintegrated. AVant of time did not permit mo to 
experiment in this direction. 

The small opaque eggs of OphioOirix always threw off two polar 
globules after being mixed with the male fluid. The first two 
planes of segmentation are meridional, tho third is equatorial. 
The eight Ifiastomeres are equal in size. As in the cases mentioned 
above, so here segmentation begins to be irregular. In the cases 
that came under my observation the segmentation of Ophiophragma 
was regular till four blastomeres had been formed. These eggs 
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were obtained but a few days before my departure, and owing to 
eircumstanees I could not follow the segmentation any further at 
the time, and then southerly winds and high water cut off my work, 
so that I was able to get only the latter half of the development of 
the eggs I had obtained one afternoon from some of the Ophiurids 
I had in an aquarium. The eggs were laid in the afternoon about 
four o'clock, and early next morning the larva already had passed 
the important stages. One interesting thing was noticed in the 
segmentation so far as observed. The first two blastomeres, before 
completely separating, were connected at their middle points by a 
spindle-shaped body, which was finally constricted off, the two 
blastomeres having widely separated from each other, then 
gradually came towards the surface, became spherical, and looked 
very like a polar globule. The blastomeres rounded out, and again 
approached each other. Each next divided into two, a body similar 
to the one mentioned above being given off between each pair of 
blastomeres, which again widely separated from each other, rounded 
up, and then approached each other again. At this stage I was 
obliged to leave. Whether what I saw was the result of a patho- 
logical condition or not 1 cannot say. The larvae I found in my 
aquaria the next morning were pyramidal bodies, somewhat flat- 
tened, drawn-out gastrula-shaped bodies, of which the anterior 
bluntly-pointed half was transparent, consisting of a single layer of 
ciliated ectoderm-cells around a cavity in which were branched 
mesoderm-cells, and of which the posterior broad end with tho 
blastopore was dark, quite opaque, and already had established in it 
the enterou with its diverticula. The Ophiurid developed entirely 
in this posterior half of the larva. The anterior transparent half 
was gradually resoi'bed. and, so far as observed, no special invagi- 
nation for the moiith obtained. On the starfish observed 1 have 
nothing new to add at present. 

A few words on the phylogeny of the Echinoderms. If we com- 
pare the origin of the body-cavity and water-vaseiilar system in the 
diflerent classes we sec that in the Holotluirians we have one median 
pouch given off from the enterou, and that it, by division, gives rise 
to the body-cavity^ and water-system. In the Eehinoids there is a 
two-horned pouch given off. In the starfish there are two separate 
lateral pouclies given ofi‘, of which the left gives rise anteriorly to 
the water-system, and the right and the posterior part of the left 
become the body-cavity. In 0])hiurids, so far as known, there are 
two separate pouches, both of which divide, the anterior part of the 
left becoming the water-system, the anterior of the right atrophying, 
and the posterior parts of the right and left becoming the hod}'- 
cavity. In the Crinoids there are first given off two separate 
pouches, which become the body-cavity, and then a single one, that 
becomes the water-system. Assuming that the story of the Ophi- 
nrids and Crinoids is correct, we have here a rising scale, in which 
thcHolothnrians occupy the lowest, the starfish the middle, and the 
Crinoids the liighest position. In favour of this there are some 
anatomical facts. The objections of palaeontology are not very 
difticnlt to answer. In assuming the Holothurians as the primitive 
forms W is not necessarily iin]»licd that the line of development is a 
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straight one, as it is represented above. It is quite probable that 
the line began to break with the appearance of the starfish. — Johns 
llophins University Circulars, March 1885, p. 07. 


A new Freshwater Sponge from Nova Scotia, 

Mr. E. Potts described a form recently identified by him as 
follows ; — 


Heteromeyenia picto^iensis, n. sp. 

Sponge light green, even when dry, massive, incrusting; texture 
very compact ; spicules non-fasciculated, persistent ; surface mostly 
smooth. 

Gemmules very scarce, spherical, crust thick. 

Skeleton-spieiiles cylindrical, short, robust, rounded or abruptly 
terminated ; entirely spined, spines conical at the centre of the 
spicule, elsewhere generally curving forward, or towards each 
extremit}\ Bounded terminations of spicules covered with short 
spines, though frequently a single large spine or acute termination 
is seen at one or both extremities. 

Dermal spicules absent or undiscovered. 

Eirotiilates of the longer class surrounding the gemmules, rather 
numerous, one half longer than the others ; shafts conspicuously 
fusiform or largest at the centre, where are frequently found one or 
more long spines. Their rotules consist of from three to six irregu- 
larly placed rays, recurved at the extremities. 

Birotulates of the shorter class abundant and compactly placed 
around the gemniule ; shafts mostly smooth, though sometimes 
bearing a single spine, irregularly cylindrical, but rapidly widening 
to support the rotules, which are large, urabonate, nearly flat, 
and finely lacinulate at their margins ; occasionally bearing spines. 

Measurements, Skeleton-spicules 0*0075 inch long by 0*00075 
inch thick ; length of long birotulates 0*0021 inch, of short birotu- 
lates 0*0012 inch ; diameter of disk of latter 0*0009 inch. 

Jlahitat. On submerged wood &e. 

Locality, Collected only by or for Mr. A. H. McKay, B.A., B.S., 
of Pictou, Nova Scotia, from several lakes upon the watershed of 
that region. 

This beautiful and interesting sponge was first discovered by 
^Ir. ^lelvay during the summer of 1884. At that time its novelty, 
as indicated by its unusually robust entirely spined skeleton-spicules, 
was easily recognized ; but the absence of gemmules at that season 
piecluded the determination of its generic relations, and it has eon- 
tinued unnamed. During the last week of December, however, a 
further search was rewarded by the finding of other specimens 
upon sticks pulled up through a break made in the ice,’’ and amojigst 
these a few, and but a few, gemmnla3 have now been discovered. 

Those suffice to place it clearly within the genus IJeteromeyenia, 
near //. llyderii, while the })eculiarities of its birotulates distinguish 
it from that or any other species. 


